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ρȢ )ÎÔÒÏÄÕÃÔÉÏÎ 

Broadsens wireless gateways include GU200S, GU300 and GU300S. Broadsens wireless 

gateways connect and control Broadsens low-power wireless sensors such as SVT200-A, 

SVT300-A, SVT400-A, SVT200-V, SVT300-V, SVT400-V, SVT200-T and SVT-C series 

sensors. The control and analysis software BroadVibraTM is pre-installed inside the wireless 

gateway for easy configuration of the sensors.  

 

One major advantage of Broadsens wireless gateways is the ability to divide the wireless 

sensors into multiple groups to monitor different parts of a machine or multiple machines. Each 

group can have its own monitoring schedule and controlled separately, as shown in CƛƎǳǊŜ м. 

The SVT-A series vibration sensors (including SVT200-A, SVT300-A & SVT400-A) in the 

same group can be synchronized to take data at the same time for advanced analysis.  

 

CƛƎǳǊŜ м DǊƻǳǇ ŎƻƴǘǊƻƭ ƻŦ ƳǳƭǘƛǇƭŜ ǿƛǊŜƭŜǎǎ ǎŜƴǎƻǊǎ 

 

Another advantage of Broadsensôs wireless gateways is the real-time data acquisition and 

visualization ability. Thanks to the ultra-low power design of sensors and the driver software 

from Broadsens wireless gateway, the sensors can take data continuously for a long time. The 

gateway integrates a time-series database (InfluxDB 64-bit version 1.8.10) for data review and 

analysis. InfluxDB is an ideal database for Industrial IOT (IIOT) applications. Data can be 

transferred to userôs servers or clouds via MQTT protocol in real time. In default, wireless 

gateway stores data up to 6 months. Data will be automatically removed from the database once 

they exceed the specified dates to keep the gateway run smoothly.  

 

Broadsens wireless gateways can be accessed from a web browser, so there is no software 

installation required. Broadsens wireless gateways do not need internet access to operate thanks 

to its integrated large data storage and database. The gateway can work standalone and the 

remote PC or server can be turned off. The architecture of the gateway allows the system to be 

integrated to large enterprise environment easily. At the same time, the gateway is also ideal 

for small to medium size companies, or R&D institutes.  
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ρȢρ 3ÐÅÃÉÆÉÃÁÔÉÏÎÓ 
 

All gateways have fast four-core processor at 1.5GHz. GU200S has option of 32GB or 

64GB storage, and GU300/GU300S have optional 64GB and 128GB storage. GU300/GU300S 

has additional RS485 Modbus RTU port, plus two GPIO ports.  

 

The specifications of GU200S, GU300 and GU300S gateway are shown in ¢ŀōƭŜ м. 

GU300/GU300S and GU200S use different BroadVibra software, since GU300/GU300S have 

faster internal speed than GU200S. GU200S, GU300/GU300S also use different firmware due 

to the different interface speed of internal Bluetooth Low Energy (BLE) chip. Both GU200S 

and GU300/GU300Sôs BLE chip have an integrated amplifier to boost their distance to the 

sensors.  

 

Although the wireless gateways are equipped with 2.4GHz 802.11 b/g/n WiFi in default, 

it is recommended to use wired connection for the wireless gateways to ensure optimal 

operation. Since there could be lots of data coming in and out of the gateway, wired connection 

is preferred. WiFi of the gateway is turned off in default. Please refer to Appendix 2 on 

how to turn on and configure WiFi. The gateways come with 6dBi 2.4GHz antenna with 

SMA male connector.  

¢ŀōƭŜ м {ǇŜŎǎ ƻŦ D¦нлл{ ŀƴŘ D¦олл 
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GU300S supports global 4G LTE service and can be used worldwide. The cellular network 

specifications are as the following (¢ŀōƭŜ н): 

¢ŀōƭŜ н D¦олл{ ŎŜƭƭǳƭŀǊ ƴŜǘǿƻǊƪ ǎǇŜŎǎ 

Frequency Band 

LTE-FDD B1, B2, B3, B4, B5, B7, B8, B12, B13, B18, B19, B20, B25, B26, B28, B66 

LTE-TDD B34, B38, B39, B40, B41 

WCDMA B1, B2, B4, B5, B6, B8, B19 

GSM 850, 900, 1800, 1900MHz 

GNSS GPS, Beidou, GLONASS, GALILEO, QZSS 

Data Transfer 

LTE 150 Mbps (DL) / 50 Mbps (UL) 

HSPA+ 42 Mbps (DL) / 5.76 Mbps (UL) 

WCDMA 384 Kbps (DL) / 384 Kbps (UL) 

EDGE 236.8 Kbps (DL) / 236.8 Kbps (UL) 

GPRS 85.6 Kbps (DL) / 85.6 Kbps (UL) 

 

Broadsensôs wireless gateways support all popular web browsers, including Firefox, 

Google Chrome, Edge, Safari, Opera and Vivaldi. Please use provided user name and password 

to log in to the web interface of the wireless gateway. 

 

ρȢς #ÏÎÎÅÃÔÏÒÓ 
 

GU200S comes with Ethernet connector, four USB connectors, power switch and power 

supply input connector (CƛƎǳǊŜ н). The USB connector can be used to expand the gateway 

functions such as adding USB to RS232 interface by using a USB to RS232 adapter. An external 

USB WiFi adapter can also be plugged in to provide external WiFi (in case that the gateway 

does not come with WiFi adapter). Customers using GU200S are recommended to upgrade to 

GU300 or GU300S with additional features such as GPIOs and RS485 for future purchases.  
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CƛƎǳǊŜ н D¦нлл{ ŎƻƴƴŜŎǘƻǊǎ 

Besides USB and Ethernet interface, wireless gateway GU300 also has two GPIO 

connectors, RS485 RTU connector and additional power supply connector. The connectors are 

shown in CƛƎǳǊŜ о. The ñDCINò connector accepts 12V 2A (3A and up recommended) 2.1mm 

input. The additional power connector is located beside the ñDCINò connector, which can be 

used to provide power to the gateway in high vibration environments. This connector can also 

be used to power external sensors. RS485 connector is located beside the power connector. 

Two GPIO connectors are located between the RS485 connector and ñDBGò (debug) connector. 

The debug connector is for internal usage only. GU300 is based on Raspberry Pi Compute 

Module 4 (CM4) industrial single board computer. The ñIO1ò connector correspond to CM4ôs 

GPIO port 26, and ñIO2ò connector corresponds to CM4ôs GPIO port 22. Each port can be 

configured as either input or output by software. Each IO port has a ground (GND) connector 

for easy connection. Please refer to section мнΦм DtLh ǇƻǊǘǎ for details on how to program them.  

 

 

CƛƎǳǊŜ о  D¦олл ŎƻƴƴŜŎǘƻǊǎ 
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Attention: The GPIO ports use 3.3V voltage. Please do not connect the ports to high 

voltage such as 5V.  

 

GU300S has the exact same connectors as GU300 in the back, minus the ñDBGò connector 

(Figure 4).  

 
CƛƎǳǊŜ п D¦олл{ ŎƻƴƴŜŎǘƻǊǎ 

In the front, GU300S also has an additional 4G LTE antenna, which is used for 4G LTE 

connection. GU300S also has a SIM card slot in the front, with which user can insert SIM card 

for 4G LTE service.  

 

 GU300S does not come with a power on/off button, since the gateway is supposed to be 

on all the time.  

 

ςȢ 3ÙÓÔÅÍ ÓÅÔÕÐ 

ςȢρ 'ÁÔÅ×ÁÙ ÃÏÎÎÅÃÔÉÏÎ 
 

To set up Broadsens wireless gateway and sensors, please prepare the following items: 

¶ Broadsens wireless gateway with power adapter 

¶ Ethernet cables 

¶ A router, ideally with admin right. In case that user wants to use a PC to connect 

to the gateway directly, please refer to ñAppendix 3. Direct connection to the 

gatewayò of the manual.  

¶ A fast PC or laptop that connects to the router (Intel i7/AMD Ryzen 7, minimum 

8GB memory recommended) 

 

ςȢρȢρ #ÏÎÎÅÃÔÉÏÎ ÖÉÁ %ÔÈÅÒÎÅÔ 

 

A typical system connection diagram is shown in CƛƎǳǊŜ р. If local network is available, 

then the gateway can be connected to the local network directly. In case that a local network is 

not available, then 4G/5G router can be used to provide remote connection.  
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CƛƎǳǊŜ р {ȅǎǘŜƳ ŎƻƴƴŜŎǘƛƻƴ 

 

Please connect the power adapter to the wireless gateway, and plug an Ethernet cable to 

the Ethernet port of wireless gateway (CƛƎǳǊŜ р). The other end of the Ethernet cable should be 

plugged into the routerôs LAN port. Screw in one of the 2.4GHz antennas to the ñBLEò port 

labeled at the gateway (Since the enclosure of the wireless gateway is made of metal, this 

external antenna ensures the gateway communicate with the sensors through the metal 

shielding). Please make sure that the BLE antenna is secured. Turn on the wireless gateway by 

pressing the power button. For GU300S, there is no power button, since the gateway is 

supposed to be ñonò all the time.  

If user has the admin right to the router, then please log in to the router and find out the IP 

address of wireless gateway by looking for the device name of ñGU200S-xxxxxò, where 

ñxxxxxò is the serial number of the gateway. It is recommended to use wired connection from 

the gateway to the router for the optimal performance.  

 

In case that user does not have the admin right to a router, then please use software such 

as ñAdvanced IP Scannerò to find the IP address of the wireless gateway. The IP scan software 

can be downloaded here:  

https://www.advanced-ip-scanner.com/ 

 

Advanced IP scanner has the option of running standalone without installation (CƛƎǳǊŜ с). 

Please make sure that the IP scanner software is running at the computer in the same network 

as the gateway.  

https://www.advanced-ip-scanner.com/
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CƛƎǳǊŜ с !ŘǾŀƴŎŜŘ Lt ǎŎŀƴƴŜǊ ǊǳƴƴƛƴƎ ǿƛǘƘƻǳǘ ƛƴǎǘŀƭƭŀǘƛƻƴ 

The name of the gateway may appear as the manufacturer of the microcomputer 

ñRaspberry Pi Foundationò instead of ñGU300-xxxxxò or ñGU200S-xxxxxò or ñGU300S-

xxxxxò from the result of Advanced IP scanner. In rare cases, the name may be blank.   

 

Note: Gateway serial number is unique for each customer, but could be duplicated for different 

customers. The serial number is a random number between 00001 to 99999. Broadsens 

identifies its gateway by the combination of MAC address and serial number, which is unique 

for all customers. By doing this, a small serial number can be used for each customer.  

 

Each gateway should be assigned a unique name by the customer in the MQTT 

configuration page. This enables tens of thousands of gateways to be deployed for each 

customer easily.  

 

If the router has allocated many dynamic IPs in the past, then the router may not be able 

to assign an IP to the gateway. In this case, the router needs to be powered off, and powered on 

again to release the old IPs and assign a new IP to the gateway.  

 

Assume that the dynamic IP of the gateway is 192.168.1.xxx (replace Ņxxxņ with the 

real IP), then the link for the gateway dashboard web access isЕ 

http://192.168.1.xxx:1880/ui 

 

When a user logs in the for the first time, a pop-up window will appear asking for user 

name and password (CƛƎǳǊŜ т).  
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CƛƎǳǊŜ т ¦ǎŜǊ ƴŀƳŜ ŀƴŘ ǇŀǎǎǿƻǊŘ ǿƛƴŘƻǿ 

Please use the provided ID and password to log in to the web management page. Broadsens 

wireless gateway is designed to work in a secure enterprise network. It is recommended to 

keep the gateway inside a secure sub network behind the firewall all the time. For remote 

access, VPN or MQTT protocol is recommended. To send raw data or analysis result to clouds 

or a server, please refer to Broadsens wireless gateway communication guide, which provides 

detailed information and examples on how to send the information including raw data to servers 

at different networks or clouds.  

 

ςȢρȢς '5σππ3 τ' ÃÏÎÎÅÃÔÉÏÎ 

 

This section shows how to setup GU300Sôs 4G LTE connection. Users can skip this 

section if gateway GU200S or GU300 is used. If an 4G or 5G router is available, then there is 

also no need to use GU300S. User can connect multiple gateways such as GU300 to the 4G/5G 

router, and communicate remotely via the router. However, if user wants to use Broadsensôs 

gateway GU300S cellular network ability, then GU300S can be set up to communicate via 4G 

LTE network globally (CƛƎǳǊŜ у). 

 

CƛƎǳǊŜ у D¦олл{ ŎŜƭƭǳƭŀǊ ŎƻƴƴŜŎǘƛƻƴ 
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GU300S works with prepaid SIM cards, or activated SIM cards that are not locked to 

specific devices globally. In USA, T-Mobile or AT&T network compatible SIM cards can be 

used directly. Some cellular providers (such as Verizon)ôs SIM cards may need to be unlocked 

before usage.  

 

Please follow steps below to insert the SIM card: 

Step 1. In the gateway config page, click on ñShut down gatewayò, wait for 10 seconds, 

observe that the Ethernet port light is turned off, then unplug the power cable.  

Step 2. Use a pin to push the SIM card eject button and pop up the SIM card tray (CƛƎǳǊŜ 

ф). GU300S accepts mini size SIM card. Most SIM cards come with 3-cut option including 

mini size.  

 

CƛƎǳǊŜ ф 9ƧŜŎǘ {La ŎŀǊŘ ǘǊŀȅ ŦǊƻƳ D¦олл{ 

Step 3. Insert the SIM card to the SIM card tray with contact pins facing up. Make sure 

that the card is firmly inside the tray (CƛƎǳǊŜ мл).  
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CƛƎǳǊŜ мл LƴǎŜǊǘ {La ŎŀǊŘ ǘƻ ǘƘŜ {La ŎŀǊŘ ǘǊŀȅ 

Step 4. Push the SIM card tray back to GU300S (CƛƎǳǊŜ мм), power on the gateway by 

plugging the cable, then the cellular network is ready to use automatically.  

 

CƛƎǳǊŜ мм LƴǎŜǊǘ {La ŎŀǊŘ ǘǊŀȅ ǘƻ D¦олл{ 

Step 5. Verify the SIM cardôs cellular network connection. User still needs to SSH to the 

gateway through local Ethernet connection. GU300Sôs cellular network device is usb0. Use the 

following command to verify that a dynamic IP is assigned to GU300ôs 4G module (CƛƎǳǊŜ мн): 

ifconfig usb0 
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CƛƎǳǊŜ мн D¦олл{ ŎŜƭƭǳƭŀǊ Lt ŎƘŜŎƪ 

Please note that the above IP is not public IP. To access GU300Sôs dashboard, an VPN 

service is still needed. To verify that cellular network is accessible, please use the following 

command, where 8.8.8.8 is Googleôs server IP address (CƛƎǳǊŜ мо): 

ping -I usb0 8.8.8.8 -c 5 

 

CƛƎǳǊŜ мо ±ŜǊƛŦȅ ŎŜƭƭǳƭŀǊ ŎƻƴƴŜŎǘƛƻƴ 

tƭŜŀǎŜ ǊŜǇƭŀŎŜ уΦуΦуΦу ǿƛǘƘ ŀƴ ŀŎŎŜǎǎƛōƭŜ ǎŜǊǾŜǊ ƛŦ DƻƻƎƭŜ ƛǎ ōƭƻŎƪŜŘ ƛƴ ǳǎŜǊΩǎ ŎƻǳƴǘǊȅΦ LŦ άǇƛƴƎέ 

ǎƘƻǿǎ л҈ ǇŀŎƪŜǘ ƭƻǎǎΣ ǘƘŜƴ ǘƘŜ ŎŜƭƭǳƭŀǊ ƴŜǘǿƻǊƪ ƛǎ ŎƻƴƴŜŎǘŜŘΦ 9ǾŜƴ ǿƘŜƴ D¦олл{ ǊŜōƻƻǘǎΣ ǘƘŜ 

ŎŜƭƭǳƭŀǊ ƴŜǘǿƻǊƪ ǿƛƭƭ ōŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŎƻƴƴŜŎǘŜŘΦ  

 

Lƴ ŎŀǎŜ ǘƘŀǘ ǳǎŜǊ ǿŀƴǘǎ ǘƻ ŎƘŜŎƪ ŎŜƭƭǳƭŀǊ ǎƛƎƴŀƭ ǎǘǊŜƴƎǘƘΣ ǘƘŜƴ ǇƭŜŀǎŜ ǘȅǇŜ ƛƴ ƻǊ ŎƻǇȅ ϧ ǇŀǎǘŜ ǘƘŜ 

ŦƻƭƭƻǿƛƴƎ ŎƻƳƳŀƴŘΥ 

ƳƛƴƛŎƻƳ π5 κŘŜǾκǘǘȅ¦{.н 

¢ƘŜƴ ǳǎŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƳƳŀƴŘ ǘƻ ŎƘŜŎƪ ŎŜƭƭǳƭŀǊ ǎƛƎƴŀƭ ǎǘǊŜƴƎǘƘ όCƛƎǳǊŜ мпύΥ 

!¢Ҍ/{v 

!ƴŘ ǳǎŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƳƳŀƴŘ ǘƻ ŎƘŜŎƪ {La ŎŀǊŘ ƛƴŦƻǊƳŀǘƛƻƴ όCƛƎǳǊŜ мпύΥ 

!¢Ҍ/ht{Κ 

 

CƛƎǳǊŜ мп D¦олл{ !¢ ŎƻƳƳŀƴŘ 
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tǊŜǎǎ ά/¢w[Ҍ!έ ŦƻƭƭƻǿŜŘ ōȅ ά½έ ǘƻ ōǊƛƴƎ ǳǇ ǘƘŜ ƘŜƭǇ ǎŎǊŜŜƴ ŦƻǊ ƳƛƴƛŎƻƳΦ tǊŜǎǎ άȄέ ǘƻ ŜȄƛǘ ƳƛƴƛŎƻƳΦ  

 

ςȢς 3ÅÎÓÏÒ ÃÏÎÎÅÃÔÉÏÎ ÁÎÄ ÂÁÔÔÅÒÙ 
 

The wireless sensors are preconfigured with the gateway for the customers, so that the 

sensors are ready to use out of the box immediately. Please refer to the included system setup 

sheet for sensor ID and sensor group mapping. Fresh battery is typically installed 1-2 days 

before the shipment. No sensor activation is required. 

 

Broadsensôs ultra-low power wireless sensors are ultra-compact and light weight (CƛƎǳǊŜ 

мр). The compact size makes them less intrusive and can be mounted on compact spaces. The 

light weight generates much more accurate vibration measurements especially for light 

machines and structures (heavy vibration sensors affect the vibration measurement negatively). 

Broadsensôs vibration sensors can be installed in tight spaces compared to other bulky wireless 

sensors.  

 

CƛƎǳǊŜ мр .ǊƻŀŘǎŜƴǎ ǿƛǊŜƭŜǎǎ ǾƛōǊŀǘƛƻƴ ǎŜƴǎƻǊǎ ŎƻƳǇŀǊŜŘ ǘƻ ǉǳŀǊǘŜǊ Ŏƻƛƴ 

 Broadsensôs wireless vibration sensors have two options of case: single M6 screw hole 

case or double screw-hole case. Single M6 screw hole case allows the sensors to be mounted 

with pads, studs or magnet mounts easily. Double screw-hole case allows the sensors to be 

mounted with two screws, or wires. Both cases can also be mounted with epoxy directly.  

 

Note: Each sensor comes with a serial number. Similar to the gateway, the serial number 

is not unique for different customers. For each customer, each sensor typeôs serial number 

is typically unique. Broadsens identifies its sensors by their MAC address combined with 

the serial number, which is unique for all customers. In case that a customer requires more 

than 65,535 sensors for each sensor type, then the MAC address and gateway name can be used 

to scale to unlimited number of sensors.  

 

Please find the sensor serial number (ID) from the sticker coming with the sensor. Each 

sensor can be assigned a unique description by the customer in the ñsensor configò page.  

 

Broadsens vibration sensors are based on the principle of a differential capacitance arising  

from acceleration-induced motion of the sense element, which further utilizes common mode 

cancellation to decrease errors from process variation, temperature, and environmental stress. 

The sensors include auto-calibration circuit integrated inside, which maintains the accuracy 

through years of field usage.  
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Battery is preinstalled inside the sensor, unless the customer countryôs shipping carrier 

does not allow the battery included. In this case, one needs to install the battery to the sensor. 

Broadsens ultra-low power sensors use compact ½ AA size intrinsic safe battery 14250 for 

industrial applications. The recommended battery brands include Saft 14250 and EVE 

ER14250 (CƛƎǳǊŜ мс). These batteries are hermetic sealed, using non-flammable electrolyte and 

not restricted for transportation. Broadsens obtained explosive environment certificate for 

SVT200, SVT300 and SVT400 wireless vibration sensors (both A and V series) with EVE 

ER14250. Please note that using other battery brands will dis-qualify the Ex certificates, and 

may have unexpected behaviors from the sensors. The connector of the battery is Molex 51021-

2p.  

 
CƛƎǳǊŜ мс  мпнрл ōŀǘǘŜǊȅ ŦƻǊ .ǊƻŀŘǎŜƴǎ ǿƛǊŜƭŜǎǎ ǎŜƴǎƻǊǎ 

Please refer to the online guide on how to replace the sensorôs battery.  

 

Typically, sensor group is pre-configured based on customerôs requirements. The default 

SVT-A series sensor group starting from ñ01ò, continuing in the pattern of ñ02ò, é, ñ0Aò, 

ñ0Bò, é, ñ0Zò, ñ0aò, ñ0bò, é, ñ0zò, ñ10ò, ñ11ò,  é, and ending at ñzzò. There are 3,844 

possible groups. When a customer plugs in the wireless gateway, the system is ready to use out 

of the box. The sensor group can be adjusted by the user at the ñsensor configò page. Please 

keep a record of the sensor group number at all times. If users change a sensorôs group number, 

then the sensor can only be accessed from the new group. A recommended maximum number 

of A-series sensors in a group is 6.  

 

ςȢσ 3ÅÎÓÏÒ ÍÏÕÎÔÉÎÇ  
 

 The biggest advantage of wireless sensors compared to wired sensors is the easy 

installation. No wiring is required on the sensors. Wireless temperature sensor SVT200-T uses 

epoxy mounting method. The temperature sensor measures the temperature on the surface of 

the machine/structure. Simply bond the sensor with epoxy to the spot where you want to 

monitor. If you just want to monitor the temperature temporarily, then a thermal conductive 

https://www.broadsens.com/docs/wireless-vibration-sensors/battery-replacement/
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paste can be used. First apply some paste to the surface of the structure, then attach the 

temperature sensor to the paste gently.  

  

 SVT-A series wireless vibration sensors (SVT200-A to SVT400-A) have four ways to 

mount: Epoxy mount, magnet mount, mounting pad or stud mount (CƛƎǳǊŜ мт). SVT-A series 

sensors have standard M6 size screw hole at the bottom and can be fastened using magnet 

mount, mounting pad or M8 to M6 mounting stud. Magnet mount can be screwed into the SVT-

A series sensors directly. The mounting pad should be used together with the mounting stud, in 

which case the thick side of the mounting stud can be screwed into the mounting pad, and the 

thin side of the mounting stud can be screwed into the sensor. The mounting stud is 

M8x10L(10mm length, 1.25mm thread pitch) at the bottom(to the structure), and M6*6L (6mm 

length, 1mm thread pitch) at the top(to the sensor). To measure a machineôs status with strong 

vibration, it is recommended to use stud mount. Stud mount provides the best long-term 

monitoring consistency in a strong vibration environment.  

 

CƛƎǳǊŜ мт ±ƛōǊŀǘƛƻƴ ǎŜƴǎƻǊ ƳƻǳƴǘƛƴƎ 

Real-time wireless vibration sensors SVT200-V, SVT300-V and SVT400-V in double-

screw hole case support epoxy mount, screw mount and hanging wire mount. They can also 

come in standard single M6 screw hole case, which allow for magnet mount, stud mount and 

pad mount too. An SVT-T sensor is ideal for real-time monitoring of critical machines, such as 

motors, fans, high voltage power lines, train pantographs, water pumps, valves, engines, etc.  

 

ςȢτ &ÒÏÎÔ ÐÁÎÅÌ  
 

When you log in for the first time, the sensors are preconfigured with the gateway and are 

ready to use out of the box. There are two types of layouts of the front panel. The standard 

version and the special edition. The standard version is for customers who purchased SVT-A 

series sensors, or both SVT-A and SVT-V series sensors. The special edition is for customers 

who only purchased SVT-V series sensors.  

 

ςȢτȢρ 3ÔÁÎÄÁÒÄ ÆÒÏÎÔ ÐÁÎÅÌ 

 

Standard front panel is the mostly used version. It is for customers who have SVT-A series 
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sensors, or both SVT-A and SVT-V series sensors. In the front page, the left side of the panel 

shows the gateway status, including gateway CPU usage, CPU temperature, memory usage, 

data usage and gateway up time since its last reboot. The middle of the panel shows the 

acceleration and temperature information. The middle panel is blank when the gateway powers 

up for the first time (CƛƎǳǊŜ му). The right panel shows the DAQ control for SVT-A series 

sensors. The bottom of the panel shows the current BroadVibra software version number and 

copyright information.  

 

CƛƎǳǊŜ му  {ǘŀƴŘŀǊŘ ŦǊƻƴǘ ǇŀƴŜƭ 

ςȢτȢς 3ÐÅÃÉÁÌ ÅÄÉÔÉÏÎ ÆÒÏÎÔ ÐÁÎÅÌ 

 

If a customer only has SVT-V series sensors, then a special edition front panel is used. In 

this edition, the real-time vibration monitoring sensor SVT-V series chart is put in the first page. 

The SVT-A series sensor charts and DAQ control panel is moved to the second page and is 

called ñSVT-A DAQò (CƛƎǳǊŜ мф). For this front panel, the top chart shows the vibration velocity, 

the bottom two charts show acceleration RMS and temperature measurement. The side panel 

shows the ISO 10816 standard for vibration severity reference and alarms (please refer to 

chapter 3 for details).  

 



 
 

20 
.ǊƻŀŘǎŜƴǎ tǊƻǇǊƛŜǘŀǊȅ LƴŦƻǊƳŀǘƛƻƴΦ CƻǊ .ǊƻŀŘǎŜƴǎ ŎǳǎǘƻƳŜǊǎ ƻƴƭȅΦ /ƻǇȅǊƛƎƘǘ ǇǊƻǘŜŎǘŜŘΦ  

 
CƛƎǳǊŜ мф {ǇŜŎƛŀƭ ŜŘƛǘƛƻƴ ŦǊƻƴǘ ǇŀƴŜƭ 

 

ςȢτȢσ $!1 ÃÏÎÔÒÏÌ 
 

In the DAQ control panel (only applicable to SVT-A series sensors), you can manually 

start the DAQ by pulling the ñManual DAQ switchò to the right. To do this, first select a 

ñgroup/zoneò, select ñReal timeò DAQ mode, and leave the rest at default selection, then turn 

on the DAQ switch, and the DAQ knob will turn into red color, showing that the gateway is 

connecting to the sensors in the selected ñgroup/zoneò. Depending on the distance from the 

gateway to the sensors, and number of sensors in the same group, it may take a few seconds or 

up to 30 seconds (if synchronization is used) for the gateway to receive data (CƛƎǳǊŜ нл).  

 

In the acceleration chart (CƛƎǳǊŜ нл), the sensor ID is displayed for identification purpose. 

For example, if the ID of an SVT-A sensor is 8, then it will show 8.x, 8.y and 8.z in the chart, 

which correspond to x axis, y axis and z axis acceleration data. The live chart is very useful to 

visualize the acceleration status of a machine in operation.  

 

 Although Broadsens wireless sensors can continuously take data in real time mode, 

batch mode, multi DAQ mode and live FFT mode(synchronized or asynchronized), it is 

recommended to take data periodically with timers. This can prevent the gateway from 

being overloaded with large amount of data in a short period of time.  
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CƛƎǳǊŜ нл  5ŀǎƘōƻŀǊŘ ǿƛǘƘ Řŀǘŀ ŀŎǉǳƛǎƛǘƛƻƴ 

 

Broadsens ultra-low power wireless vibration sensors are optimized for acceleration data 

acquisition. This is the reason why Broadsensôs wireless vibration sensors can transmit raw 

data with extremely high battery efficiency. During the DAQ, emphasis is always given to the 

acceleration measurement, less data are taken for the temperature measurement, since the 

temperature changes slowly. In default, temperature is measured every 5s in real-time mode, or 

between each batch at batch mode and multi DAQ mode, and at the end of measurement in 

single DAQ and single FFT mode.  

 

For fully automatically scheduled monitoring, please use timers (please refer to the 

ñTimers setupò page). Acceleration alarms can also be set up at the ñAlarm setupò page. When 

the acceleration exceeds a predefined threshold, then the ñAcceleration alarm LEDò will turn 

into red color.  

 

In default, wireless gateway comes with 10 group/zones. Each group/zone can be 

configured and monitored separately. In each gateway, the zone number always starts from 1 

and ends at 10. More zones can be added per user request. The group number can vary from 

ñ01ò up to ñzzò according to ASCII table order. Each zone is mapped to a unique group. The 

group/zone mapping can be set up at the ñsensor configureò page (chapter фΦ {ŜƴǎƻǊ 

ŎƻƴŦƛƎǳǊŀǘƛƻƴ of this manual). Multiple vibration sensors can be allocated to the same 

group/zone. The vibration sensors in the same group/zone can take data manually, or 

automatically by a timer. The timers can be set up at the ñTimers setupò page. User can set up 

multiple times a day for the monitoring purpose. In case that users want to change a sensorôs 

group, then it can be adjusted from the ñSensor configò page (chapter фΦ {ŜƴǎƻǊ ŎƻƴŦƛƎǳǊŀǘƛƻƴ of 

this manual).  
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ςȢτȢτ !ÃÃÅÌÅÒÁÔÉÏÎ ÒÁÎÇÅ ÁÄÊÕÓÔÍÅÎÔ 
For SVT-A series sensors, the adjustable g-range values are:  

¶ 2g  

¶ 4g 

¶ 8g 

¶ 16g* 

¶ 32g* 

¶ 64g*  

 

SVT200-Aôs range is user adjustable from 2g to 8g; SVT300-Aôs range is adjustable from 

2g to 16g, and SVT400-Aôs range is adjustable from 8g to 64g.  

 

The GUI allows you to setup an acceleration range outside the specified range of a sensor. 

This feature is useful if user wants to combine sensors of different range into the same group. 

If user sets an acceleration range outside the range of SVT200-A, SVT300-A or SVT400-A, 

then the sensor will ignore the new setting, and use the previous range.  

For example,  

. If user takes data at 16g for both 300-A and 400-A first, and user changes the range to 

64g, then 300-A will stay at 16g, and 400-A will change to 64g. 

. If user takes data at 8g for both 300-A and 400-A first, and users change the range to 64g,  

then 300-A will stay at 8g, and 400-A will change to 64g. 

 

 

ςȢυ $ÁÔÁ ÁÃÑÕÉÓÉÔÉÏÎ ÍÏÄÅÓ ÁÎÄ ÓÁÍÐÌÉÎÇ ÒÁÔÅ 
 

Broadsens SVT-A series vibration sensor data acquisition supports adjustable sampling rate, 

adjustable DAQ (Data Acquisition) sampling modes, adjustable g range, adjustable DAQ points 

(in single DAQ, multi DAQ and single FFT mode), DAQ synchronization in the same group 

(CƛƎǳǊŜ нм), and adjustable trigger threshold in trigger mode.  

 

CƛƎǳǊŜ нм  5!v ƳƻŘŜ ŀƴŘ ƻǇǘƛƻƴǎ 
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The supported sampling modes are: 

¶ Real-time mode 

¶ Synchronized real-time mode 

¶ Batch mode 

¶ Synchronized batch mode 

¶ Single DAQ 

¶ Synchronized DAQ 

¶ Multi DAQ mode 

¶ Synchronized multi DAQ mode 

¶ Single FFT mode 

¶ Live FFT mode 

¶ Trigger mode (released in May, 2023) 

 

Each mode has an identification number, as shown below. When the history data is exported 

or transferred via MQTT protocol, the data acquisition mode and the sampling rate are also 

included. The sampling mode and sampling rate can be used to re-construct the data.  

¢ŀōƭŜ о 5ŀǘŀ ŀŎǉǳƛǎƛǘƛƻƴ ƳƻŘŜǎ 

Data acquisition modes Identification code 

Real-time 0 

Synchronized real-time 1 

Batch mode 2 

Synchronized batch mode 3 

Single DAQ 4 

Synchronized single DAQ 5 

Multi DAQ 6 

Synchronized multi DAQ 7 

Single FFT 8 

Live FFT 9 

Trigger mode 10 

 

 

 

ςȢυȢρ 2ÅÁÌȤÔÉÍÅ ÍÏÄÅ ÁÎÄ ÓÙÎÃÈÒÏÎÉÚÅÄ ÒÅÁÌȤÔÉÍÅ ÍÏÄÅ 

 

In real-time mode and synchronized real-time mode, vibration sensor takes data and sends 

out data continuously. There is no limit on how long the data acquisition lasts in these two 

modes, which allows the software to monitor down to 1 rpm rotating machines. The adjustable 

sampling rates at real-time and synchronized real-time mode are: 

¶ 50 Hz 

¶ 100 Hz 

¶ 200 Hz 
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Since wireless network condition and the distance from the sensor to the gateway varies, 

there is slight variation on the arrival time of the sample data. Therefore, it is important to 

understand that the time stamp for the exported sensor data is only the time that the data arrives 

at the gateway. There is a buffer at the sensor, that ensures that the sensor takes data at the 

defined sampling rate (50Hz, 100Hz or 200Hz).  

 

Real-time mode is great for live view of the machine vibration status and time domain 

analysis. When the sensor is far away from the gateway, the signal becomes weak and data 

could be lost during communication. In this case, the sensor will re-transmit the data, which 

can make the sampling rate lower than the given value. The longer the distance, the slower the 

transmission speed, and the lower the sampling rate.  

 

For frequency domain analysis in an unstable network, it is recommended to use single 

DAQ mode, synchronized single DAQ mode, or single FFT mode to ensure the sample rate at 

the sensor.  

 

Starting from BroadVibra version 2.4.1, the synchronization number is automatically 

calculated based on the number of sensors in a group. Please note that since all sensors share 

the same bandwidth, it is recommended that the number of sensors in the same group is less 

than or equal to 4 (the maximum allowable number is 8).  

 

When the sensors in the same group are synchronized to take data, they start taking data at 

the same time. It means that when a sensor connects to the gateway, the gateway will not release 

the ñstart DAQò command unless one of the following two conditions are met: 

1. The number of sensors connected to the gateway is equal to the synchronization 

number, or 

2. The timer in the gateway reaches 30 seconds.  

 

In the synchronization mode, the gateway will issue the ñstart DAQò command 

immediately once the all the sensors in the current group connect to the gateway. The gateway 

will wait for the maximum of 30 seconds. Even if the number of sensors connected is less than 

the number of sensors in the current group, the data acquisition of connected sensors will start 

in 30 seconds after the ñDAQò command is issued to save energy. If all sensors have good RSSI 

(Received Signal Strength Indicator), the typical maximum connection time is less than 15 

seconds. The 30 second limit guarantees that if there is a out of the range/faulty sensor in the 

same group, the system can still start and finish the DAQ without waiting and draining the 

connected sensorsô battery indefinitely.  

 

 In real-time mode at 50Hz sampling rate, the power consumption of SVT-A series sensor 

is less than 200 µA in average (CƛƎǳǊŜ нн), which is the best in the industry. When calculated 

with 1,000mA battery capacity, SVT-A sensor can take data continuously at 50Hz, 24 hours a 

day, 7 day a week for more than 6 months before replacing battery. The real battery capacity is 

1,200 mA in room temperature. In harsh environments, the battery capacity will be reduced and 
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thatôs why Broadsens uses 1,000mA capacity for the calculation to reflect more realistic battery 

life estimate.   

 

[Tips]  

Please note that the higher the sampling rate, the higher the noise. The higher the g range, 

the higher the noise too. SVT400-A will have slightly higher noise floor than SVT200-A and 

SVT300-A at the same g-range, since SVT400-A is designed for high g measurements. 

Therefore, user should choose proper g-range and the sampling rate based on the vibration level 

and bandwidth requirements to achieve the optimal signal to noise ratio.  

 

CƛƎǳǊŜ нн tƻǿŜǊ ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ {±¢π! ǎŜǊƛŜǎ ǎŜƴǎƻǊ ƛƴ ǊŜŀƭπǘƛƳŜ ƳƻŘŜ рлIȊ 

Please note that although the SVT-A series sensor and gateway can acquire raw 

acceleration data and temperature data continuously nonstop for months, the database coming 

with the gateway could be overloaded with such big amounts of data. A typical symptom of an 

overloaded system is the CPU usage spikes over 100% even if there is no active SVT-A series 

data acquisition going on. The active memory usage is also more than 50%. When this happens, 

it is required to delete the history from the database.  

 

To take data continuously for a long time, it is recommended to use a more powerful 

dedicated server locally or on the clouds to handle such large amount of data. User can 

turn off ñsaving data to databaseò switch, and turn on the MQTT data output to send 

data to the data server. By doing this, the system can take data for many months non-stop.  

 

Gateways with extended memory (4GB or 8GB version) also allow users to take raw data 

continuously for a much longer time than 2GB RAM memory.  

 

It is safe for the SVT-V series sensor taking data continuously for years, since SVT-V 
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sensors only send out computed results instead of raw data, hence much lower data volume.  

 

ςȢυȢς "ÁÔÃÈ ÍÏÄÅ ÁÎÄ ÓÙÎÃÈÒÏÎÉÚÅÄ ÂÁÔÃÈ ÍÏÄÅ 

 

In batch mode and synchronized batch mode, the SVT-A series vibration sensors (SVT200-

A, SVT300-A and SVT400-A) take a collection of data (320 samples) at the guaranteed given 

frequency, and send the data out wirelessly at the same time. The process repeats until the 

gatewayôs DAQ switch is turned off.  

 

Batch mode timing chart is shown in CƛƎǳǊŜ но. In the following picture, the DAQ time is 

shown in blue arrowed line, and the data transmission time is shown in yellow arrowed line 

(raw data transmission). At high sample rate, there could be a small-time gap between each 

batch, since the DAQ speed could be higher than the wireless transmission speed at high sample 

rate.  

 

 

CƛƎǳǊŜ но .ŀǘŎƘ ƳƻŘŜ ǘƛƳƛƴƎ ŎƘŀǊǘ 

When the sampling rate is lower, and then the time gap between DAQ and data transfer is 

smaller. At 400Hz or 800Hz, there could be no time gap in between since the wireless 

transmission speed could be well above the DAQ speed if the gateway is close to the sensors. 

The time gap is affected by many factors such as the distance between the sensor and the 

gateway, interference and barriers in between.  

 

The batch mode is very energy efficient. The latest testing data show that the batch mode 

power consumption is about 400µA in average. At 3.2kHz sampling rate batch mode, the power 

consumption is only 435µA (CƛƎǳǊŜ нп). Please note that the new batch mode consumes slightly 

higher power than previous version, since 100ms break is removed in the new version. 

Moreover, the sensor sends out data in parallel with the data acquisition, instead of waiting for 

the end of data acquisition. This allows the throughput to be more than doubled.  
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CƛƎǳǊŜ нп tƻǿŜǊ ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ {±¢π! ǎŜǊƛŜǎ ǎŜƴǎƻǊ ŀǘ ōŀǘŎƘ ƳƻŘŜ оΦнƪIȊ 

 

In batch mode, high frequency faults can be detected during data acquisition. Since in batch 

mode, the vibration sensor can continuously work for a long time with extreme high battery 

efficiency, the defects from machines can be completely covered.  

 

The adjustable sampling rates at batch mode and synchronized batch mode are: 

¶ 400 Hz 

¶ 800 Hz 

¶ 1600 Hz 

¶ 3200 Hz 

¶ 6400 Hz 

¶ 12800 Hz 

¶ 25600 Hz 

 

ςȢυȢσ 3ÉÎÇÌÅ $!1 ÍÏÄÅ ÁÎÄ ÓÙÎÃÈÒÏÎÉÚÅÄ ÓÉÎÇÌÅ $!1 ÍÏÄÅ 
 

In single DAQ and synchronized single DAQ mode, the sampling frequency is guaranteed 

at the wireless sensor side. There is a circular buffer at the sensor that saves the data to insure 

the sampling rate. Therefore, even when the wireless transmission speed may vary from time 

to time, the sensor can guarantee the sampling rate.  

 

Each sample is 6 bytes long, which contains x, y and z axes acceleration data in 16-bit 

format. The number of samples can be adjusted in single DAQ mode (CƛƎǳǊŜ нр). 
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CƛƎǳǊŜ нр {ƛƴƎƭŜ 5!v ƳƻŘŜ ǎŀƳǇƭŜ Ǉƻƛƴǘǎ ŀŘƧǳǎǘƳŜƴǘ 

The adjustable sampling rates at single DAQ mode and synchronized DAQ mode are: 

¶ 400 Hz 

¶ 800 Hz 

¶ 1,600 Hz 

¶ 3,200 Hz 

¶ 6,400 Hz 

¶ 12,800 Hz 

¶ 25,600 Hz 

 

The adjustable number of samples in single DAQ mode is: 

¶ 2,048 

¶ 4,096 

¶ 8,192 

¶ 16,384 

 

In the single DAQ mode, the vibration sensor takes the selected number of samples at the 

given frequency, and save the data at the sensor buffer, and starts transmitting at the same time. 

Typically, the data acquisition time could be much faster at high sampling rate. Therefore, it is 

normal that the sensor already finishes data acquisition, but the data transmission is still in 

progress. Single DAQ and synchronized DAQ mode are ideal for FFT analysis.  

 

In the single DAQ mode, the gateway will check the number of sensors that finished data 

acquisition and transmission of data to the gateway. When all sensors in the same group finish 

data acquisition and transmission of data, the gateway will automatically turn off the DAQ 

switch. It is recommended to add a stop timer for single DAQ, in case that a sensor in the group 

is moved out of the range of the gateway, or damaged by accidents. Please refer to ñTimer setupò 

section on how to set up a timer.  

 

[Separator data] 

 

Starting from sensor firmware version 2.3, a separator/boundary is added at the end of each 
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sensorôs single DAQ points to make it easier for users to find the correct ending of each single 

DAQ. In previous sensor firmware version, users need to use timer marker to find the end of 

single DAQ samples. The separator data has all zero values at x, y and z-axes (CƛƎǳǊŜ нс). 

Because in real world, it is impossible for the acceleration data to be all zero in three axes. The 

length of the separator is 40 data points.  

 

Attention: In history data page, the exported CSV data file includes the data arrival 

time (transmission time) from the sensors to the gateway. The time stamp is not related 

to the sample rate. The time stamp is used to save the data and retrieve the data from the 

database.  

 

For vibration analysis, after a user queries the data from the database, then the time 

stamp can be ignored, and the sampling rate should be used for FFT analysis.  

 

[Data reconstruction] 

 

 Data can be re-constructed as the following: 

¶ Discard any separator data (x, y, z axes values are all equal to zero) 

¶ The DAQ starting time can be set to the arrival time of the first data sample (x, y and 

z axis). 

¶ The DAQ ending time= starting DAQ time + number of samples /sampling rate. 

 

For example, if user takes 4,096 samples at 12.8kHz, and the first sample arrives at 

11:09:08. Then the time stamp of each point is as follows: 

 

Data arrival time stamp      Sample index  

11:09:08         1 

11:09:08+ 1/12800 s      2  

11:09:08+2/12800 s       3 

...  

11:09:08+ 4096/12800 s      4096 
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CƛƎǳǊŜ нс {ŜǇŀǊŀǘƻǊ Řŀǘŀ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǎƛƴƎƭŜ 5!v 

 

[Timing chart for synchronized single DAQ] 

 At synchronized single DAQ mode, sensors in the same group start taking data at the given 

sample rate at the same time, and finish data acquisition at the same time. The sampling rate is 

guaranteed at the sensor side. A timing chart of the synchronized single DAQ mode is shown 

CƛƎǳǊŜ нт. In the figure,  

¶ ñt_cò means sensor connection time (when sensor connects to the gateway), which 

can vary from sensor to sensor in the same group; 

¶ ñt_daq_sò means sensor data acquisition start time, which happens at the same time; 

¶ ñt_trans_sò means sensor data transmission time, which is typically the same time, 

but there could be slight variance; 

¶ ñt_daq_doneò means sensor DAQ finishing time, which is the same 

¶ ñt_trans_doneò is the sensor data transmission finishing time, which could vary a lot.  
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CƛƎǳǊŜ нт {ȅƴŎƘǊƻƴƛȊŜŘ ǎƛƴƎƭŜ 5!v ƳƻŘŜ ǘƛƳƛƴƎ 

 

In the synchronization mode, the gateway will issue the ñstart DAQò command 

immediately once all the sensors in the current group connect to the gateway. The gateway will 

wait for the maximum of 30 seconds. Even if there are sensors not connected to the gateway, 

the data acquisition of connected sensors will start in 30 seconds after the ñDAQò command is 

issued to save energy. This is useful if one of the sensors is faulty (for example, run out of 

battery), then the other sensors can still take data without waiting indefinitely.  

 

 At single DAQ mode, the sensor takes data and transmit the data at the same time with the 

maximum capacity, so that the average power consumption is slightly higher in this mode. The 

average current can reach up to 428µA at peak usage when the sensor is taking data and also 

transmitting (CƛƎǳǊŜ ну) at 12.8kHz. The current drops down to 338µA when data acquisition is 

finished and only data transmission is in progress (CƛƎǳǊŜ нф).  

 

After all data transmission is finished, then the sensor current drops down to around 130uA, 

since the sensor is still connected to the gateway. User should turn off the DAQ switch after 

the single DAQ is done to save sensor power.  

 

Since wireless network condition and the distance from the sensor to the gateway varies, 

there is variation on the arrival time of the sample data. If the sensor detects that a packet is 

lost, then the packet will be re-transferred to the gateway. Therefore, it is important to 

understand that the time stamp for the sensor data is only the time that the data arrives at the 

gateway.  

 

There could be only a few hundred samples per second arrived at the gateway. To re-

construct the data at the gateway, the sampling mode and the sampling rate used at the sensor 
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side is also saved. To reconstruct the data, please use the sampling rate instead of the time stamp.  

 

CƛƎǳǊŜ ну {ƛƴƎƭŜ 5!v ƳƻŘŜ ǇƻǿŜǊ ŎƻƴǎǳƳǇǘƛƻƴ ǿƛǘƘ ōƻǘƘ 5!v ŀƴŘ ǘǊŀƴǎƳƛǎǎƛƻƴ 

 
CƛƎǳǊŜ нф {ƛƴƎƭŜ 5!v ƳƻŘŜ ǇƻǿŜǊ ŎƻƴǎǳƳǇǘƛƻƴ ŀŦǘŜǊ 5!vΣ ƻƴƭȅ ǘǊŀƴǎƳƛǎǎƛƻƴ 

 

ςȢυȢτ -ÕÌÔÉ $!1 ÍÏÄÅ ÁÎÄ ÓÙÎÃÈÒÏÎÉÚÅÄ ÍÕÌÔÉ $!1 ÍÏÄÅ 
 

 Since BroadVibra version 2.1.7 and SVT-A series sensor firmware version 2.2, the new 

multi DAQ mode is added. Multi DAQ mode is the continuous run of single DAQ mode. This 

mode allows almost continuous data acquisition at high sample rate, which is useful for long-

time data acquisition and predictive maintenance.  

 

The adjustable sampling rates at multi DAQ mode are: 

¶ 400 Hz 
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¶ 800 Hz 

¶ 1,600 Hz 

¶ 3,200 Hz 

¶ 6,400 Hz 

¶ 12,800 Hz 

¶ 25,600 Hz 

 

The adjustable number of samples in multi DAQ mode is: 

¶ 2,048 

¶ 4,096 

¶ 8,192 

¶ 16,384 

 

The timing chart of multi DAQ mode with a selection of 16,384 points and 2,048 points is 

shown in Figure 30. One can see that the DAQ typically finishes faster than the raw data 

transmission. When the circular buffer is filled up, then the sensor will wait for the data 

transmission to be finished before it starts the next DAQ. Therefore, 2,048 sample points has a 

smaller gap between each DAQ compared to 16,384 points. 16,384 sampling point gives a large 

number of continuous DAQ compared to 2,048 points. At low sample rate such as 400Hz, the 

time gap could be equal to 0. 

 

 
CƛƎǳǊŜ ол aǳƭǘƛ 5!v ƳƻŘŜ ǘƛƳƛƴƎ ŎƘŀǊǘ ŎƻƳǇŀǊƛǎƻƴ ƻŦ мсΣоуп Ǉƻƛƴǘǎ ǘƻ нΣлпу Ǉƻƛƴǘǎ 

 At the gateway side, since data arrive continuously, a separator is used to tell the data 

belong to which DAQ. The separator data is all zero values at x, y and z-axes. Because in real 

world, it is impossible for the acceleration data to be all zero in three axes. The length of the 

separator is 40 data points (Figure 31). From Figure 31, the time stamp is only used to save the 

data and retrieve the data from the database. For vibration analysis, after user queries the data 

from the database, then he should ignore the time stamp, and re-construct the data based on the 

sampling rate. In this example, we used 12800 Hz sampling rate.  

 

 User may also notice that the real data length is slightly longer than the specified data 

points. This design gives some extra data points and guarantees that the FFT analysis has 

enough points.  
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CƛƎǳǊŜ ом {ŜǇŀǊŀǘƻǊ Řŀǘŀ ƛƴǎƛŘŜ Ƴǳƭǘƛ 5!v Řŀǘŀ 

 At synchronized multi DAQ mode, the data acquisition is synchronized for the sensors in 

the same group. The timing chart of synchronized single DAQ with 4 sensors is shown below 

(CƛƎǳǊŜ он). At synchronized DAQ mode, sensors in the same group start taking data and finish 

taking data at the same time. The data may arrive at the gateway at different time. When the 

last set of data from the sensors arrive at the gateway, then the gateway issues a new 

synchronized starting DAQ command, and the sensors start taking data again immediately.  

 

For each DAQ, the sensor data are separated by the separator again for easy data re-

construction, as shown in CƛƎǳǊŜ ом.  
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CƛƎǳǊŜ он {ȅƴŎƘǊƻƴƛȊŜŘ Ƴǳƭǘƛ 5!v ƳƻŘŜ ǘƛƳƛƴƎ ŎƘŀǊǘ 

 BroadVibra software automatically removes the separator during history data review, 

vibration trend analysis and FFT analysis. If you want to use the multi DAQ mode data at 

another vibration analysis software, then it is important to remove the separator data 

before the analysis.  

 

ςȢυȢυ 3ÉÎÇÌÅ &&4 ÍÏÄÅ 
 

In single FFT mode, all sensors in the same group are synchronized to take data one time, 

and the FFT analysis result is shown in the bottom chart (Figure 33). If there is single sensor in 

a group, then the sensor takes data immediately after it connects to the gateway. Temperature 

is still measured and saved in the database, but will not show up in the bottom chart.  

 
CƛƎǳǊŜ оо {ƛƴƎƭŜ CC¢ ƳƻŘŜ 
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Similar to single DAQ mode, separator data is added at the end of each single FFT, so that 

the system knows when a sensor finishes taking data. Sampling rate, DAQ points and 

acceleration range can be adjusted at single FFT mode.  

 

FFT result is saved under the following directory in the wireless gateway:  

/home/pi/broadvibra/fft/sensorID/FFTPoints/sampleRate/fileName, 

where ñsensorIDò is the sensor ID taking data in the current group, ñFFTPointsò is the 

number of FFT points (1/2 of the DAQ points), ñsampleRateò is the sampling rate used, 

ñsampleRateScaleò is the sample rate scale parameter, and ñfilenameò is the FFT file name. For 

example, if sensor number 11 and 12 take single FFT data with a setup of 4096 points, 1600 

sampling rate, then sensor 11ôs FFT result can be found at the directory: 

/home/pi/broadvibra/fft/11/2048/1600 

Sample rate scale is used to obtain the real sample rate of the sensor for accurate frequency 

domain analysis.  

The corresponding file name is:  

YearMonthDate_HHMMSS_sensorID.json 

 

 If in the ñMQTT configò page, ñsingle FFTò switch is enabled, then the FFT result is 

transmitted via the MQTT broker to a remote server. The MQTT FFT message is in JSON string 

format. Only acceleration FFT result is transmitted. To obtain velocity FFT MQTT message, or 

apply advanced filters, please enable ñremote controlò in the ñMQTT configò page, and use 

remote FFT analysis feature. Please refer to chapter 7 of ñWireless gateway MQTT guideò for 

details.  

 

Single FFT mode is to help user quickly look at the FFT result and checks out the machine 

condition. User can still go to ñFFT analysisò page and perform the FFT analysis, and export 

the FFT result and time-domain data into CSV file. There is no filter added in the single FFT 

mode. To apply a filter to the data, then it needs to be done at the ñFFT analysisò page.  

 

In the single FFT mode, the gateway will check the number of sensors that finished data 

acquisition and transmission of data to the gateway. When all sensors in the same group finish 

data acquisition and transmission of data, the gateway will automatically turn off the DAQ 

switch.  

 

 

ςȢυȢφ ,ÉÖÅ &&4 ÍÏÄÅ 
 

 Live FFT mode is very useful for on-site testing and quickly find out the proper setup, 

including the acceleration range and the sampling rate for machine diagnosis. This mode can 

also be used to diagnose machine conditions quickly. In this mode, sensors will take data 

continuously. Time domain waveform is displayed in the top chart, and FFT result will be 

displayed in the bottom chart of the GUI (CƛƎǳǊŜ оп). 
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In live FFT mode, all sensors in the same group are synchronized to take data repeatedly. 

Hence there will be a delay of data acquisition at the beginning. A message window will pop 

up at the top right corner of the browser to show the progress of the data acquisition and FFT. 

User can stop the data acquisition any time by turning off the ñManual DAQ switchò (Figure 

34).  

 

 User can adjust the sampling rate and acceleration range in live FFT mode. The sampling 

points is fixed at 2048 points in the live FFT mode for quick response. Currently, live FFT 

analysis result is not saved, since this mode is designed for user to observe both the time domain 

and frequency domain waveform in real-time. If something interesting is observed, user can 

turn of the DAQ switch, and go to ñFFT analysisò page to perform the FFT analysis with filters.  

 

 Live FFT modeôs FFT result will not be transferred via MQTT protocol. RAW data can be 

transferred in real time by enabling the ñsensor dataò option in ñMQTT configò page.  

 

CƛƎǳǊŜ оп [ƛǾŜ CC¢ 

 

2.5.7 Trigger mode 

 

 Trigger mode is especially useful to capture critical events that periodic data acquisition 

methods can not capture. This mode can also effectively reduce the number of data acquired 

and to be analyzed by users. Broadsensôs trigger mode captures up to 520 pre-trigger samples 

by user-defined sample rate, which is very useful to find out what happens before and after the 

trigger event.  

 

Trigger mode is also very effective to capture shock events with its generous pre-trigger 

buffer (Figure 35). In this example, a threshold level of 0.5g is defined. When the absolute value 

of the acceleration level at x, y or z axis of the sensor exceeds 0.5g, then the sensor will mark 

the vibration event, save up to 520 trigger samples, and capture the specified samples.   
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The trigger level can be adjusted from 0.1g to 25.5g. If the trigger level is out of range for 

a sensor, then the sensor will not be triggered. For example, if users set up the threshold level 

at 9g, and the maximum acceleration range of SVT200-A is 8g, then the sensor will never be 

triggered.  

 

 

CƛƎǳǊŜ ор {ƘƻŎƪ ŜǾŜƴǘ ŎŀǇǘǳǊŜŘ ōȅ ŘŜŦƛƴƛƴƎ ŀ ǘǊƛƎƎŜǊ ǘƘǊŜǎƘƻƭŘ 

 

Another useful application of the trigger mode is the conveyor system monitoring. In a 

conveyor system, the sensors are mounted at different motors, and each motor may turn on at 

different time, which requires that the sensors take data only when the motor rotates. If the 

sensors are arranged at the same group, then some sensors may take data when the motor is not 

on. If sensors are arranged at different group, then the sensor at different group may miss the 

vibration event. With trigger mode, sensors can be arranged in the same group with trigger 

mode, and the sensor only takes data when the vibration level exceeds the threshold, hence 

capturing the vibration event.  

 

To capture the pre-trigger points, the SVT-A sensor needs to sample data at the user-

selected rate, buffer the data, and compare the value against threshold. The higher the sampling 

rate, the more power it consumes to process and buffer the data. The current consumption in 

trigger mode (before the sensor is triggered) is shown in the following table (Table 4) based on 

the sample rate.  

Table 4 Sample rate and power consumption at trigger mode 

Sample 

rate (Hz) 

400 800 1600 3200 6400 12800 25600 

Current 

(uA) 

267 280 307 360 469 679 1,060 

 

 To conserve battery power of the sensor, it is recommended to use trigger mode sample 

rate lower than 6400Hz, or higher sample rate for a short period of time. Alternatively, an SVT-
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V sensor can be used to trigger the DAQ of SVT-A sensors, which is very energy efficient 

(Requires BroadVibra version 2.7.7 and above).  

 

 Trigger mode is added to the SVT-A series sensors after BroadVibra version 2.7.2, gateway 

firmware version 2.7.0 and sensor firmware version 2.7.  

 

ςȢφ 3ÁÖÅ ÄÁÔÁ ÔÏ ÄÁÔÁÂÁÓÅ 
 

 In default, ñSave data to databaseò switch is turned on, and sensor data is saved into the 

database coming with the wireless gateway (CƛƎǳǊŜ ос). The database installed at the wireless 

gateway is InfluxDB, which is a time series database designed for IOT applications. The data 

can then be retrieved for review or downloaded later.  

 

The database uses UTC time internally. When querying data from the database, 

BroadVibra software converts the UTC time to local time. If users change time zone, then the 

clock at the gateway should be updated to the local time for correct time display. The time zone 

can be adjusted by SSH to the gateway and change its time zone.  

 

If user wants to take data continuously for many days non-stop, then it is recommended to 

turn off ñsaving data to databaseò switch and use MQTT data transmission to send raw data to 

the server in real time instead.  

 

CƛƎǳǊŜ ос 5ŀǘŀ ǎŀǾƛƴƎ ǎǿƛǘŎƘ 

ςȢχ 3ÁÍÐÌÉÎÇ ÒÁÔÅ 
 

 Broadsens wireless vibration sensors have internal clock that is used for data acquisition. 

Starting from BroadVibra version 2.7.5, the SVT-A series sensorsô sample rate can be fine-tuned  

for more accurate frequency analysis. The sensors have typically higher than specified clock 

rate. For example, SVT200-A sensor has typically 1-2% higher sample rate than specified, and 

SVT300-A and SVT400-A sensor have typically 2%-3% higher sample rate than specified.  

 

For example, if the specified sample rate is 25.6kHz, and the sensorôs clock run 2% faster 

than specified, then the sensor is actually sampling at (25.6kHz x1.02)=26.11kHz. The sample 
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rate scale parameter is applicable to all sample rates from 50Hz up to 25.6kHz.  

 

 The sample rate can be calibrated by giving the sensor proper sample rate scale parameter. 

The default sample rate scale factor is 1.02. Please refer to the ñFFT analysisò section (5.2.3) 

on how to fine-tune the sample rate scale factor (which is typically not needed for general 

applications). Each SVT-A sensorôs sample rate scale factor can be adjusted at the ñSensor 

Configurationò page. 

 

σȢ #ÏÎÔÉÎÕÏÕÓ 2ÅÁÌȤ4ÉÍÅ 6ÉÂÒÁÔÉÏÎ -ÏÎÉÔÏÒÉÎÇ 

 

The second page of the dashboard (homepage in the special edition) shows the SVT-V 

series vibration sensors continuously monitor vibration in real time. SVT-V series wireless 

vibration sensors include SVT200-V, SVT300-V and SVT400-V, with acceleration range up 

to 8g, 16g and 64g respectively. They can monitor both low frequency and high frequency 

vibration events in real time 24/7 non-stop (Figure 37), and provide response within 0.5 second 

typically (Firmware version 2.1 or later is required for 0.5 second response time. The response 

time was about 1 second before firmware version 2.1). The 0.5s response time of SVT-V series 

sensors make them the fastest real-time low-power wireless vibration sensor in the industry 

(compared to fixed 90s or 3,600s response time from other similar products).  

 

SVT-V sensors monitor the machine/structure vibration all the time. When they detect a 

vibration/impact/shock event, then they switch to 6.4kHz sample rate to acquire a fixed number 

(320 points) of samples for vibration analysis and sends the result to the wireless gateway.  

 

Starting from BroadVibra version 2.7.2, an SVT-A sensor can be used to trigger SVT-A 

sensorôs DAQ. User can set up a threshold level on the velocity RMS, acceleration RMS or 

temperature of the SVT-V sensor, and when the threshold is exceeded, then a selected SVT-A 

group can be triggered to take data. Please refer to the alarm setup section of the manual for 

details.  

 

The default trigger threshold is 0.1g in all x, y and z directions, so that an SVT-V sensor 

can capture even small vibration events. The vibration level should exceed 0.1g for a period of 

more than 330ms to trigger the high-speed mode. If the vibration level exceeds 0.1g in any axis 

(x, y, z), then the SVT-V sensor will switch to high-speed mode, calculate the vibration 

parameters, and send out the result. This can remove the environment noise interference.  

 

If there is no vibration event detected, then the SVT-V sensor still toggles to 6.4kHz high-

speed mode every 10s, acquire data, analyze data and send out the result. 
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CƛƎǳǊŜ от  {±¢π± ǎŜƴǎƻǊǎ Ŏƻƴǘƛƴǳƻǳǎ ǊŜŀƭπǘƛƳŜ ǾƛōǊŀǘƛƻƴ ƳƻƴƛǘƻǊƛƴƎ 

 

There are three curves in this page. The top curve shows vibration velocity RMS in mm/s 

or inch/s unit (the unit selection can be adjusted at the ñGateway setupò page). An SVT-V 

sensor measures the vibration velocity RMS value by integrating the acceleration values. The 

left curve in the bottom chart shows the acceleration RMS value. Any change of acceleration 

can be detected effectively by looking into this chart (CƛƎǳǊŜ оу). The right curve in the bottom 

charts shows the structure/machine contact surface temperature.  

 

The estimate of battery life of an SVT-V series sensor is as follows (¢ŀōƭŜ р): 

 

¢ŀōƭŜ р {±¢π± ǎŜƴǎƻǊ ōŀǘǘŜǊȅ ƭƛŦŜ ŜǎǘƛƳŀǘŜ 

Total triggered time  

(monitored machine vibration level>0.1g ) 

Battery life estimate in room 

temperature 

24 hours a day, 7 days a week 19 months 

12 hours a day, 7 days a week 3 years 

8 hours a day 4 years 

Not triggered (send out measurements every 10s) More than 8 years 

 

Since SVT-V sensors acquire acceleration data at high sampling rate of 6.4kHz, it can 

detect high frequency defects effectively. The sampling rate of an SVT-V sensor is fixed at 

6.4kHz in default from the factory. Please contact Broadsens to use other sampling rate in high 

frequency mode. 

 

In default, the bandwidth of an SVT-V sensor is set at 0.1Hz to 3.2kHz, which covers 
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wider bandwidth than most other overall vibration sensors. This enables the SVT-V sensors to 

be used for both rotating machines and non-rotating machines. SVT-V sensors can also be used 

for civil structure monitoring due to its very low frequency monitoring ability.  

 

Please note that even if the SVT-V sensor is not triggered, it still toggles to the high-speed 

mode, take data, and send out result every 10 seconds. CƛƎǳǊŜ оу shows an SVT-V sensorôs data 

when a machine is turned on and off.   

 

Each wireless gateway is configured to monitor a fixed group of SVT-V series sensors 

before BroadVibra version 2.7.0. For BroadVibra version 2.7.0 and higher, each gateway can 

monitor multiple groups of SVT-V series sensors. It is recommended to monitor up to 5 SVT-

V sensors in each group, and up to 30 SVT-V sensors at each gateway. The SVT-V sensor ID 

and group number are fixed at the factory. The SVT-V group that the wireless gateway monitors 

can be adjusted at the ñSensor configò page.  

 

SVT-V sensors with double-screw mount enclosure has high precision temperature sensor 

integrated at the bottom of the sensor, so that it can measure the structure/machine surface 

temperature effectively.  

 

An SVT-V sensor has self-calibration ability for the acceleration and temperature 

measurement, so that there is no calibration required in field usage. Each time when the SVT-

V sensor takes data, it automatically performs the self-calibration. This can save labor costs and 

ensure the quality of data in the long term.  

 

 

CƛƎǳǊŜ оу  ¢ǊǳŜ ǊŜŀƭπǘƛƳŜ ǾƛōǊŀǘƛƻƴ ƳƻƴƛǘƻǊƛƴƎ ōȅ {±¢π± ǎŜƴǎƻǊǎ 

In the side panel of continuous monitoring, the ISO 10816 standard table can be referred to 

check the machine conditions. The green color means normal condition, yellow color means 

ñneed attentionò, orange color means ñproblematicò, and red color means ñneed maintenanceò.  
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User may also refer to CƛƎǳǊŜ оф for motors status. Please note that the values in the figure 

is for reference only. The threshold value may need to be adjusted for each case.  

 

 

CƛƎǳǊŜ оф L{h млумс ǘŀōƭŜ ŦƻǊ ƳƻǘƻǊǎ 

Before BroadVibra version 2.6.0, user needs to manually adjust the acceleration RMS 

offset. Starting from BroadVibra version 2.6.0, the SVT-V sensors automatically remove the 

acceleration RMS offset at the sensor side.  

 

Vibration velocity RMS, acceleration RMS and temperature alarm can be set up for 

continuous real-time vibration monitoring. The alarm threshold can be adjusted at the ñAlarm 

setupò page. In CƛƎǳǊŜ от, vibration velocity exceeds a pre-defined alarm level and the LED turn 

into red color. Click on ñClear alarmò button to reset the alarm LED and alarm notification.  

τȢ (ÉÓÔÏÒÙ ÄÁÔÁ ÒÅÖÉÅ× ÁÎÄ ÅØÐÏÒÔ 

 

Thanks to its integrated time series database, Broadsensôs wireless gateway offers the 

ability to review history data easily (CƛƎǳǊŜ пл). There are three types of vibration and 

temperature sensors, and sensor type can be selected to review the corresponding history data. 

The supported sensor types include SVT200-A, SVT300-A, SVT400-A, SVT-200V, SVT300-

V, SVT400-V and SVT200-T. In CƛƎǳǊŜ пл, SVT-A series sensor is selected. When for the first 

time a user logs in, the data review history panel is empty, which is normal. User needs to select 

sensor type, sensor group, database query method, and click on ñConfirmò button to show the 

data.  
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CƛƎǳǊŜ пл  {±¢π! ǎŜǊƛŜǎ ǎŜƴǎƻǊ ƘƛǎǘƻǊȅ Řŀǘŀ ǊŜǾƛŜǿ 

τȢρ (ÉÓÔÏÒÙ ÄÁÔÁ ÑÕÅÒÙ 
 

There are two ways of history data query: By ñrelative timeò or by ñstart timeò. ñQuery by 

relative timeò selects the latest data relative to the current time. For example, a duration of 5 

minutes will only show the data in the last 5 minutes. ñQuery by start timeò method selects data 

starting from the provided date and time. Each method has its pros and cons. It is faster to use 

ñQuery by relative timeò after a manual DAQ to check out the new data. This way, user does 

not need to enter the data and time information. ñQuery by start timeò allows a user to check 

any data at any time by selecting the ñstart date and timeò information. If data were taken a few 

days ago and new data were taken after that, then ñQuery by start timeò method should be used.  

 

τȢρȢρ 1ÕÅÒÙ ÂÙ ÒÅÌÁÔÉÖÅ ÔÉÍÅ 

 

To use ñQuery by relative timeò, turn on the switch of ñQuery by relative timeò (the switch 

knob color turns into blue). In this mode, start time selection are disabled. A user first selects 

number of points (for example 2000 points), then chooses the relative time (for example, 5 

minutes). If there are data collected in the past relative time, then it will return the data curve. 

User can zoom in the data curve and review the details. To save system resource, the 

acceleration curve only shows the maximum number of 10,000 points. If there are more than 

10,000 points, then only selected points are shown. For example, if user chooses 20,000 points, 

then only 1 of every two points is shown in the figure. User can click on the ñDownload 

acceleration dataò button to download the RAW data, which is a complete set of the real data. 

The options of relative time query are:  
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5 minutes, 10 minutes, 30 minutes, 1 hour, 4 hours, 8 hours, 24 hours, 3 days, 7 days, 14 

days and 30 days.  

 

To quickly test the data review function, user can go to ñZone Iò page, choose ñmanual 

startò to acquire some data. Stop the data acquisition. Then come to the ñHistory dataò page, 

click on the ñZone 1ò button, select ñ2000ò points, and then select ñ5 minutesò. The system 

will show the latest data.  

 

τȢρȢς 1ÕÅÒÙ ÂÙ ÓÔÁÒÔ ÔÉÍÅ 
 

To query by ñstart timeò, turn off the switch of ñQuery by relative timeò, and click on the 

small calendar sign on the right of the ñstart timeò (CƛƎǳǊŜ пн). This will bring up the calendar 

selection.  

 

 
CƛƎǳǊŜ пм /ƭƛŎƪ ŎŀƭŜƴŘŀǊ ǎƛƎƴ ǘƻ ǎŜƭŜŎǘ ǎǘŀǊǘ ǘƛƳŜ 

Please note that different browser may show the ñstart timeò differently. CƛƎǳǊŜ пн shows 

the display from Google Chrome. Some browser such as Firefox may only show the date 

selection (CƛƎǳǊŜ по).  

 

CƛƎǳǊŜ пн {ǘŀǊǘ ǘƛƳŜ ǎŜƭŜŎǘƛƻƴ ǿƛǘƘ /ƘǊƻƳŜ ōǊƻǿǎŜǊ 
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CƛƎǳǊŜ по {ǘŀǊǘ ǘƛƳŜ ǎŜƭŜŎǘƛƻƴ ǿƛǘƘ CƛǊŜŦƻȄ ōǊƻǿǎŜǊ 

In this case, user needs to type in the time section manually. First click on the hour or 

minute, then use keyboard to enter the desired value (CƛƎǳǊŜ пп).  

 

 

CƛƎǳǊŜ пп aŀƴǳŀƭƭȅ ŜƴǘŜǊ ǘƛƳŜ ǿƛǘƘ CƛǊŜŦƻȄ ōǊƻǿǎŜǊ 

After selecting the start time, click on the ñConfirmò button to show the data starting from 

the selected data and time (CƛƎǳǊŜ пр). Query by ñstart timeò is useful to review data when 

ñQuery by relative timeò does not work. The maximum amount of data in each query is limited 

by the ñPointsò option too (up to 160,000 points).  
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CƛƎǳǊŜ пр vǳŜǊȅ ōȅ ǎǘŀǊǘ ǘƛƳŜ 

 

The number of samples is upper limited by the ñPointsò option. Since database query of a 

large amount of data could take a long time, it is always a good practice to only query the data 

that one needs. The options of maximum number of query points are: 1,000, 2,000, 5,000, 

10,000, 20,000, 40,000, 80,000 and 160,000. Please note that it could take several minutes 

or longer to query 160,000 points of data. This limit of the number of maximum points also 

applies to ñQuery by date/timeò option.  

 

During database query, a popup message will show that query is in progress. When the 

query is finished, the chart will update, and another popup message shows that the query is 

finished. In case that the database query returns 0 data, a popup message will remind that user 

should take data, or change query condition.  

 

For SVT-A series sensor, you can select all the sensors in the same group/zone to review 

their data, or select a single sensor from the sensor list in the selected group. For SVT-V series 

sensor (CƛƎǳǊŜ пс) and SVT-T series temperature sensor (CƛƎǳǊŜ пт), you can select a sensor 

group, and choose ñselect allò to review all the sensorôs data in the same group, or select a 

particular sensor from the selected group to review its data.  
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CƛƎǳǊŜ пс  {±¢π± ǎŜǊƛŜǎ ǎŜƴǎƻǊ ƘƛǎǘƻǊȅ Řŀǘŀ ǊŜǾƛŜǿ 

 
CƛƎǳǊŜ пт {±¢π¢ ǘŜƳǇŜǊŀǘǳǊŜ ǎŜƴǎƻǊ Řŀǘŀ ǊŜǾƛŜǿ 

In the data review chart, user can take a snap shot of the current curve and save it as ñpngò 

format (CƛƎǳǊŜ пу). In the review of SVT-A series data, the DAQ modes used and sample rate 

will be shown. When there are multiple DAQ modes or sample rates, the software will show 

all the DAQ modes and sample rates in the data shown.  
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CƛƎǳǊŜ пу CƛƎǳǊŜ ƻǇŜǊŀǘƛƻƴ 

User can also zoom in/out the data easily by using the mouse to select an area (CƛƎǳǊŜ пф). 

Click the ñhomeò sign in the icons to return to the default zoom. Another useful tip is to click 

on the legend of a curve will hide the curve; click it again will show the curve. This feature is 

useful to hide some curves and focus on the interested curve. 

 
CƛƎǳǊŜ пф ½ƻƻƳŜŘ ƛƴ ǾƛŜǿ ƻŦ ǘƘŜ ŎǳǊǾŜǎ 

 

τȢρȢσ 3ÔÅÐ ÆÏÒ×ÁÒÄ ÁÎÄ ÓÔÅÐ ÂÁÃË×ÁÒÄ 

 

Step forward and step backward buttons can be used to moved conveniently to the previous 

data set or a later data set. They are located below the ñconfirmò button. Click on the ñ|ƹò 

button to move to a previous data set (step backward); click on ñƷ|òbutton to move to a later 

data set (step forward).  

 

If there is no data returned, then the system will pop up a message window showing that 

ñno data returnedò.  
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When user takes lots of data in a short time, and ñQuery by relative timeò method can only 

return the maximum number of 160,000 points relative to the current time, to check more data, 

user can use the step backward button to view data before the current data set. User can also 

use ñQuery by start timeò method by toggle off the ñQuery by relative timeò switch (the switch 

knob turns into grey color in this case), and then use the ñstep forwardò or ñstep backwardò 

button the view data at different time.  

 

For SVT-A series sensor, the step size is defined by the points, and upper bounded by 

16,384 samples. For SVT-V series sensor and SVT-T temperature sensor, the step size is fixed 

at 2000 points.  

 

τȢς 2!7 ÄÁÔÁ ÅØÐÏÒÔ ÁÎÄ ÄÁÔÁ ÒÅÃÏÎÓÔÒÕÃÔ 
 

RAW data can also be downloaded from the history data page (CƛƎǳǊŜ рл). The data format 

is in CSV format. In default, the database saves history data for half a year. Data older than half 

a year will be automatically deleted. This prevents the data from taking up the whole storage 

space. Therefore, it is recommended to upload the data to userôs private server or cloud for 

backup via the MQTT upload option. Broadsens provides standard server and software to save 

the history data up to five years. Broadsens also provides documents on how to transfer data to 

the server or clouds via MQTT protocol in real time. If a customerôs needs help to set up their 

private server or cloud, then please do not hesitate to contact Broadsens.  

 

 

CƛƎǳǊŜ рл 5ƻǿƴƭƻŀŘ ƻǊ ŘŜƭŜǘŜ ƘƛǎǘƻǊȅ Řŀǘŀ 

τȢςȢρ 2Á× ÄÁÔÁ ÅØÐÏÒÔ 

 

To download raw data from an SVT-A series sensor, in ñHistory dataò pageĄ in ñsensor 

typeò dropdown menu, select ñSVT-A seriesòĄ in ñselect zoneò dropdown menu, select the 

zone that the sensor belongs toĄ in ñselect sensorò dropdown menu, select the sensor interested 

in, or keep the default option of ñselect allò to download all sensor data from the zone. Select 

the date/time when the DAQ happens and the number of points. Click confirm button to query 

the data from the database. Then click on ñdownload acceleration dataò to download the raw 

data. SVT-A sensorôs raw data can also be downloaded from the FFT analysis page.   

 

User can also download the temperature data by clicking on the ñdownload temperature 

dataò button. The RAW data file is in ñCSVò format and can be imported to an analysis software 

for analysis (CƛƎǳǊŜ рм).  
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CƛƎǳǊŜ рм w!² Řŀǘŀ ŜȄǇƻǊǘ 

Data of SVT-A series sensors can also be downloaded from the FFT analysis page. It is 

recommended to use the data export at the FFT analysis page if single DAQ, single FFT, live 

FFT or multi DAQ mode is used.  

 

To download data from SVT-V series sensor, in ñHistory dataò pageĄ in ñsensor typeò 

dropdown menu, select ñSVT-V seriesò. Select the date/time and the number of points. Click 

confirm button to query the data from the database. Then click on ñdownload acceleration dataò 

to download the overall vibration data. You can also download the matching temperature data 

by clicking on the ñdownload temperature dataò button.  

 

To download data from SVT-T series sensor, in ñHistory dataò pageĄ in ñsensor typeò 

dropdown menu, select ñSVT-T seriesò. Select the date/time and the number of points. Click 

confirm button to query the data from the database. Then click on ñdownload temperature dataò 

to download the temperature data. Please ignore the ñdownload acceleration dataò for SVT-T 

sensors.  

 

 

τȢςȢς $ÁÔÁ ÒÅÃÏÎÓÔÒÕÃÔ 
 

For SVT-A series sensor, data reconstruct is required to obtain the exact DAQ time. For 

example, the time stamp in column A of CƛƎǳǊŜ рм can be deleted safely, since the time stamp 

shows the data arrival time to the database through wireless transmission. The time stamp is 

used to save the data to the database and retrieve the data from the database and should not be 

used for data analysis. The time stamp shows the time that the data arrives at the gateway, not 

the data acquisition. For example, there could be only about 500 points per second for 3,200Hz 

sampling rate per the time stamp. The data should be reconstructed based on the sampling rate 
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in data analysis. Column B, C and D can also be deleted safely. The sampling rate used in the 

DAQ is shown in Column D. This sampling rate should be used for the data analysis such as 

FFT analysis.  

 

If you use single DAQ mode or multi-DAQ mode, then the separator data (all zeros on x, 

y and z axes) must be deleted too for the data analysis.  

 

Data can be reconstructed as the following: 

¶ Discard any separator data (x, y, z axes values are all equal to zero) 

¶ The DAQ starting time can be set to the arrival time of the first data sample (x, y and 

z axis). 

¶ The DAQ ending time= starting DAQ time + number of samples /sampling rate. 

 

For example, if you take 4,096 samples at 12.8kHz, and the first sample arrives at 11:09:08. 

Then the time stamp of each point is as the follow: 

 

Time stamp       Sample index  

11:09:08         1 

11:09:08+ 1/12800 s      2  

11:09:08+2/12800 s       3 

...          ...  

 

11:09:08+ 4096/12800 s      4096 

 

 

 

τȢσ $ÅÌÅÔÅ ÄÁÔÁ ÆÒÏÍ ÔÈÅ ÄÁÔÁÂÁÓÅ 
  

SVT-A series sensor data in the current zone selection can be deleted completely to save 

drive space and speed up the database query. Click on the ñClear all data from the group/zoneò 

button, then a pop-up window will warn user that all data in the current zone will be deleted 

from the database. Choose ñCancelò to cancel the option, or choose ñOKò to delete all data. 

Please proceed with caution.  

 

SVT-V series sensor data can also be deleted by selecting the ñSVT-Vò series sensor type, 

then click on the ñClear all data from the group/zoneò button. All history data of SVT-V series 

sensor will be removed after clicking the ñOKò button from the pop-up window.  

 

If user wants to quickly delete all history data, then this can be done at the ñGateway setupò 

page, using ñReset databaseò feature. ñReset databaseò will clean up all history data including 

trend analysis.  



 
 

53 
.ǊƻŀŘǎŜƴǎ tǊƻǇǊƛŜǘŀǊȅ LƴŦƻǊƳŀǘƛƻƴΦ CƻǊ .ǊƻŀŘǎŜƴǎ ŎǳǎǘƻƳŜǊǎ ƻƴƭȅΦ /ƻǇȅǊƛƎƘǘ ǇǊƻǘŜŎǘŜŘΦ  

υȢ 6ÉÂÒÁÔÉÏÎ ÄÁÔÁ ÁÎÁÌÙÓÉÓ 

 There are two useful tools inside Broadsensôs wireless gateways for vibration data analysis: 

vibration trend analysis and FFT analysis. More advanced analysis can be done using the raw 

data. Vibration analysis applies to SVT-A series sensors only.  

 

υȢρ 6ÉÂÒÁÔÉÏÎ ÔÒÅÎÄ ÁÎÁÌÙÓÉÓ 
 

Vibration trend analysis is very intuitive and useful to help users identify machine 

problems quickly when time goes by. This is especially useful for applications where the 

sensors are permanently mounted in a hazardous location. Currently, there are seven parameters 

provided in vibration trend analysis: 

¶ Rms (root mean square)  

¶ True peak (maximum absolute value of both positive and negative acceleration) 

¶ Peak to peak 

¶ Crest factor 

¶ Kurtosis 

¶ Skewness 

¶ Mean  

¶ Standard deviation 

 

Root mean square (RMS) indicates the energy of the signal and has a positive effect on 

wear fault and a weak sensitivity to early fault: 

True peak, the maximum amplitude from the data, is always used to detect breakdown 

accompanied by instantaneous impact. The true peak is the maximum absolute value of both 

positive and negative acceleration in the given period.  

 

Peak to peak is the maximum value of the acceleration minus the minimum value of the 

acceleration in the time period. Peak to peak value is added starting from BroadVibra version 

2.7.5. 

 

Crest factor is defined as the ratio of peak value and RMS. Crest factor can be used to as 

a reference to judge bearing condition directly. The threshold value to judge physical condition 

of bearing is approximately 1.5. Generally speaking, there could be local defect if the crest 

factor value exceeds 1.5.  

 

The mean value of a set of numbers, xn, n = 1, é, N,  is given by the following equation: 
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In the following, we use symbol µ for the mean value.  

The variance of a set of numbers, xn, n = 1, é, N, with a known mean value of ɛ, is given 

by the following equation: 

 

The standard deviation ů is a measure of the variability of a signal about its mean value. 

For a vibration signal with a mean value of zero, the standard deviation is equal to the RMS 

(root-mean-square) value of the signal. 

 

The kurtosis of a set of numbers, xn, n = 1, é, N, is given by: 

 

where ů is the standard deviation of the signal, Õ is the mean of the signal. 

 

The skewness of a set of numbers, xn, n = 1, é, N, is given by the following equation: 

 

The skewness is a measure of the asymmetrical spread of a signal about its mean value. It 

is the ratio of the average cubed deviation from the mean divided by the cube of the standard 

deviation. Therefore, it is dimensionless. For a random variable with normal distribution, the 

skewness is zero. 

 

CƛƎǳǊŜ рн ±ƛōǊŀǘƛƻƴ ǘǊŜƴŘ ŀƴŀƭȅǎƛǎ 

 Vibration trend analysis is performed automatically to reduce the workload for users. The 

calculation time is defined at the ñTrend analysis timerò. User can set up multiple analysis times 

a day. Each time when the timer activates, the software will read the latest 50,000 sets of data 

collected from the past 24 hours, and calculate the parameters at user-specified time.  

 

Note. If there is no data taken in the past 24 hours, then the trend analysis database will not be 

updated to save system resource.  



 
 

55 
.ǊƻŀŘǎŜƴǎ tǊƻǇǊƛŜǘŀǊȅ LƴŦƻǊƳŀǘƛƻƴΦ CƻǊ .ǊƻŀŘǎŜƴǎ ŎǳǎǘƻƳŜǊǎ ƻƴƭȅΦ /ƻǇȅǊƛƎƘǘ ǇǊƻǘŜŎǘŜŘΦ  

 

Since the calculation load could be heavy when there are lots of data, the analysis timer 

should be set at a time when there are no data acquisition tasks or data review tasks ongoing. 

For example, when there is data acquisition going on at 3am in the morning, the analysis timer 

can be set at 3am.  

 

 Uses can add sensors at any time, or remove any sensors at any time. When a new sensor 

is added, the software will start calculating its vibration trend. When a sensor is removed, then 

the vibration trend from the sensor will not be updated.  

 

 Vibration trend is calculated by group/zone. To view the vibration trend, first select a zone, 

then select the analysis parameter, finally select the analysis days, then click the ñCONFIRMò 

button to load the analysis result from the database. The available analysis days are: 

7 days, 14 days, 30 days, 60 days, 90 days, 180 days and 365 days 

 

 Analysis result data can be downloaded by clicking on the ñDownload analysis dataò. The 

data is in CSV format for compatibility with most analysis software such as MATLAB.  

 

 Vibration trend analysis data can be cleared by clicking on the ñReset trend databaseò 

button. A popup warning message will ask user to confirm. Click on ñOKò button to delete all 

the trend analysis result from the database.  

 

υȢς &&4 ÁÎÁÌÙÓÉÓ ÁÎÄ ÆÉÌÔÅÒÉÎÇ 

 

FFT analysis and advanced filtering function are included with the BroadVibra software 

installed at Broadsens wireless gateway. This is very useful to identify machine issues such as 

bearing fault, or imbalance. FFT analysis can be performed at each vibration sensor.  

 

υȢςȢρ &&4 ÁÎÁÌÙÓÉÓ 

 

In CƛƎǳǊŜ ро, the top chart is the FFT waveform, and the bottom chart is the corresponding 

time-domain waveform. The filtering is disabled in this figure (ñNo filterò in the filter type 

selection). The waveforms can be zoomed in easily for detailed view. FFT result and time-

domain data can be downloaded from the interface. There are two options to select the analysis 

data: Use the latest data; or use the data at a specified date/time. This feature is similar to ñquery 

by relative timeò, or ñquery by start timeò in the history data review.  

 

To test the FFT function, user can choose ñsingle DAQò mode in the front page, select a 

sampling frequency, for example 3.2kHz. Then select a group to take data. Click on ñManual 

startò to start the DAQ. After a sensor in the selected group finishes taking data, the software 

will show the message that the sensor finishes taking data. Once all sensors in the same group 

finish DAQ, the software automatically stops DAQ. User can also click on the ñstopò button to 

turn off the DAQ any time. Then at the FFT analysis page, select a sensor that just finishes 
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taking data, choose analysis points (1,024, 2,048, 4,096, 8,192 or 16,384 for single DAQ mode), 

choose ñUse latest dataò option, and then click on ñCONFIRMò button. The FFT analysis will 

be performed. The more points user selects for the analysis, the more time it takes for the 

gateway to calculate the FFT. 

 

 
CƛƎǳǊŜ ро CC¢ ŀƴŀƭȅǎƛǎ 

The FFT plot shows the peak band frequency for the sensor at x, y and z axes, and the 

associated peak values. The default unit is acceleration in g. The time domain waveform shows 

the current DAQ mode, sampling rate, and RMS values in x, y and z axis. When there are 

multiple sampling rates used in the selected data set, then the FFT analysis will show a popup 

message warning the user that multiple sampling rate detected. The system will use the first 

sampling rate for the FFT calculation. But user should avoid using data of multiple sampling 

rates for the FFT analysis, which can produce incorrect result.  

 

If an SVT-A sensorôs RPM information is provided, then the RPM is displaced at the FFT 

plot (BroadVibra version 2.7.6 above required). User can click on the dropdown button in the 

FFT plot, and select ñRPMò to show the corresponding 1x, 2x, é, 10x lines with respect to the 

RPM. The default state of the dropdown button is ñNoneò, which hides the 1x, 2x, é lines.  

The x-axis unit is frequency in Hz, and 1Hz=60 RPM.  

 

The number of points for FFT analysis can be selected from the drop-down menu. 

Moreover, since Broadsens vibration sensor sampling rate can be adjusted with multiple options, 

which means that user can have adjustable Fmax for vibration analysis. The maximum Fmax 

value is 10kHz for all SVT-A series sensors.  
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[Step forward and step backward] 

 

ñStep forwardò and ñstep backwardò buttons can be used to moved conveniently to the 

previous data set or a later data set. They are located below the ñconfirmò button. Click on the 

ñ|ƹò button to perform FFT analysis on previous data set (step backward); click on ñƷ|òbutton 

to perform FFT analysis on a later data set (step forward). The step size is defined by the sample 

points in FFT analysis.  

 

υȢςȢς !ÄÖÁÎÃÅÄ ÆÉÌÔÅÒÉÎÇ 
 

BroadVibra software has advanced filtering function, in which the cutoff frequency can be 

adjusted continuously (compared to limited options from other vibration analysis software). 

Moreover, the filtering order can be adjusted too. The optional filtering orders are 4th order, 8th 

order and 12th order. If a filtering option is selected, then the original raw data is filtered before 

the FFT analysis. Filtering is very useful to detect early-stage defects, since the small defects 

can be covered by other characters of the machines.  

 

If a filter is applied, then the RMS value is calculated after the filter. The FFT analysis is 

also performed after the filtering.  

 

For example, user can apply an 4th order high-pass filter with cutoff frequency of 1Hz to 

remove the DC offset. 

 

The following are some reference cutoff frequency parameters for machine condition 

monitoring and predictive maintenance: 

 

High-Pass filters 

 

¶ 200Hz: middle and high leak frequency for water, oil 

¶ 500Hz: Low speed machinery having <125hz. Bearing & gearing problems 

¶ 1000Hz: Intermediate speed machinery (<2000 rpm) with gear mesh <300hz 

¶ 2000Hz: Medium speed machinery (<4000rpm) with gear mesh <600hz 

¶ 5000Hz: High speed machinery 

 

Lowpass filters 

 

¶ 40Hz: Machine structure balance 

¶ 40Hz: Oil, water pipeline ultra-low frequency leakage 

 

Bandpass filters 

 

¶ 60Hz-90Hz: Oil, water pipeline low-frequency leakage 

¶ 20Hzï150Hz: Felt problems on paper machines 
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¶ 50Hzï300Hz: Certain structural resonance excitation, modulation of gear mesh in 

low-speed machinery 

¶ 100Hzï600Hz: Gear mesh modulation in intermediate speed machinery. 

¶ 500Hzï1kHz: Gear mesh modulation 

 

In Figure 54, a 4th order high-pass filter with cutoff frequency of 300Hz is applied to the 

signal shown in Figure 53. One can see that all the frequency components below 300Hz are 

attenuated from the FFT, and the high frequency responses appear clearly in the figure.  

 

 
CƛƎǳǊŜ рп  пǘƘ ƻǊŘŜǊ IƛƎƘ Ǉŀǎǎ ŦƛƭǘŜǊ ŀǇǇƭƛŜŘ ǘƻ ǎƛƎƴŀƭ 

υȢςȢσ 6ÅÌÏÃÉÔÙ ÍÅÁÓÕÒÅÍÅÎÔÓ 

 

At the dropdown menu for the ñMeasurementsò selection, user can select ñvelocityò to 

obtain velocity measurements. When velocity is selected, then time domain waveform, FFT 

plot and the RMS values will switch to velocity (CƛƎǳǊŜ рр). After selecting ñvelocityò, please 

click on the ñConfirmò button to apply the change. After clicking on the ñconfirmò button, 

please wait for the gateway to finish calculation.  

 

 In default, only 2Hz high pass filter is applied for velocity measurement for better low-

frequency monitoring. Filters can be applied to vibration velocity to get the desired frequency 

response and RMS values. For example, a bandpass filter of cutoff frequency at 10Hz, and a 

2nd cutoff frequency at 1kHz will return velocity measurements from 10Hz to 1kHz based on 

ISO 10816 standard.  
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CƛƎǳǊŜ рр ±ŜƭƻŎƛǘȅ ƳŜŀǎǳǊŜƳŜƴǘǎ 

υȢςȢτ $ÉÓÐÌÁÃÅÍÅÎÔ ÍÅÁÓÕÒÅÍÅÎÔÓ 
 

At the dropdown menu for the ñMeasurementsò selection, user can select ñdisplacementò 

to measure the displacements. When ñdisplacementò is selected, then time domain waveform, 

FFT plot and the peak-peak values calculated will change to displacement (CƛƎǳǊŜ рс). After 

changing the measurements, please click on the ñConfirmò button to apply the change. Please 

wait for the gateway to finish calculation.  

 

 In default, only 10Hz high pass filter is applied for displacement measurement when the 

sample rate is lower or equal to 3.2kHz. When the sample rate is higher or equal to 6.4kHz, a 

bandpass filter of 10Hz to 1kHz is applied, since displacement is mainly in low frequency range. 

Filters can be applied to vibration velocity to get the desired frequency response and RMS 

values. For example, a bandpass filter of cutoff frequency at 10Hz, and a 2nd cutoff frequency 

at 500Hz will return displacement measurements from 10Hz to 500Hz.  
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CƛƎǳǊŜ рс 5ƛǎǇƭŀŎŜƳŜƴǘ ƳŜŀǎǳǊŜƳŜƴǘǎ 

 

υȢςȢυ 3ÁÍÐÌÅ ÒÁÔÅ ÃÁÌÉÂÒÁÔÉÏÎ ɉÓÁÍÐÌÅ ÒÁÔÅ ÓÃÁÌÅɊ 
 

 Each SVT-A series vibration sensorôs clock rate can be calibrated for accurate frequency 

analysis. The accuracy can reach <0.2% at room temperature. To perform the sample rate 

calibration, a vibration calibrator with high frequency accuracy is required. The sample rate 

scale can be calculated according to the following steps: 

 Step 1. Use single DAQ mode to take 2,048 or 4,096 samples with the sensor mounted to 

the vibration calibrator. Then at the FFT analysis page, select ñaccelerationò measurements, and 

click the ñConfirmò button.  

 Step 2. Check the peak band frequency, and compare to the correct peak band frequency. 

Then the correct scale rate can be calculated by the following formula: 

 Rate scale =current rate scale+(vibration calibrator frequency- measured 

frequency)/measured frequency 

 For example, if the vibration calibrator frequency output is 159Hz, the measured frequency 

is 157Hz, and the current rate scale is 1.01, then the correct rate scale is: 

1.01+(159-157)/157=1.02 

 This means that the sensorôs actual sample rate is equal to the specified sample rate x1.02. 

For example, if the sensor samples at 25.6kHz at the DAQ setup page, then the real sample rate 

is: 25600x1.02=26,112 Hz. 

 Step 3. Update the sensorôs rate scale. Record the current sensorôs id, group number and 

description. Delete the sensor from the sensor configuration page. Re-enter the sensorôs id, 

group number, description and new scale rate.  

 Step 4. Retake data and verify that the sensorôs FFT frequency matches the vibration 
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calibratorôs frequency.   

The default value of rate scale is 1.02, which has typically 1% frequency accuracy.  

 

υȢςȢφ $ÉÆÆÅÒÅÎÔ $!1 ÍÏÄÅÓ ÆÏÒ &&4 ÁÎÁÌÙÓÉÓ 
 

 For accurate FFT analysis, it is recommended to choose ñSingle DAQò mode, ñSingle 

FFT modeò, ñMulti-DAQ modeò , ñlive FFT modeò or ñtrigger modeò. In these modes, the 

vibration sensor will perform data acquisition in the specified frequency. The data are buffered 

at the vibration sensor and transmitted to the wireless gateway at the same time. The specified 

sampling frequency is guaranteed at the sensor side. It may take longer time for the gateway to 

receive all the data depending on the wireless interference and signal quality. During FFT 

analysis, the software will use the true sampling rate at the sensor side for accurate FFT analysis. 

ñMulti-DAQ modeò offers sudo-continuous data acquisition with guaranteed sample rate at the 

sensor.  

 

A timer can be set up to let the gateway take data automatically between a given time 

period with a fixed interval. For example, you can set up a timer to let a sensor take data from 

8am to 8pm, with a period of every 30 minutes, and a DAQ time of 2 minutes. Please refer to 

ñTimers Setupò section for details.  

 

 ñBatch modeò data acquisition also offers excellent FFT analysis result (CƛƎǳǊŜ рт). One 

can see that batch mode FFT peaks match the single DAQ mode FFT peaks very well. However, 

there are some side band signals from the batch mode. The reason is that in batch mode, the 

data are collected at the sensor side at a given frequency accurately, and the data are transmitted 

to the wireless gateway. Different from the ñsingle DAQò, in batch mode, sensor takes much 

less samples (320 samples in each batch; also, wireless sensor takes data continuously, which 

means that after the transmission is finished, wireless sensor goes back to data acquisition and 

transmission cycle again. There could be a lot more data available at batch mode.  
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CƛƎǳǊŜ рт {ƛƴƎƭŜ 5!v CC¢ Ǿǎ ōŀǘŎƘ ƳƻŘŜ CC¢ 

 Data taken at the real-time mode could be used for FFT analysis too. Since the sampling 

frequency is not 100% accurate for low lower wireless data transmission (the data transmission 

rate may fluctuate depending on the environment wireless noise, there could be some error. If 

user can ensure that the sensorôs RSSI is large than -65dBm, then the real time mode can 

provide continuous DAQ and good frequency accuracy too.  

 

 

φȢ !ÌÁÒÍ ÓÅÔÕÐ ÁÎÄ ÎÏÔÉÆÉÃÁÔÉÏÎ 

 

User can set up alarms for SVT-A series sensors and SVT-V series sensors. For SVT-A 

series sensors, alarm threshold can be set up for each group/zone differently. For SVT-V series 

sensors, each sensor can have different threshold level (CƛƎǳǊŜ ру). Moreover, when the 

threshold level of an SVT-V sensor is exceeded, an SVT-A group can be assigned to trigger its 

data acquisition.  
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φȢρ !ÌÁÒÍ ÔÈÒÅÓÈÏÌÄÓ 
 

For SVT-A series, the following threshold level can be set up: 

¶ x-axis upper bound 

¶ x-axis lower bound 

¶ y-axis upper bound 

¶ y-axis lower bound 

¶ z-axis upper bound 

¶ z-axis lower bound 

¶ temperature upper bound 

¶ temperature lower bound 

 

For SVT-V series sensors, the following threshold level can be set up: 

¶ x-axis velocity rms 

¶ y-axis velocity rms 

¶ z-axis velocity rms 

¶ x-axis acceleration rms 

¶ y-axis acceleration rms 

¶ z-axis acceleration rms 

¶ temperature upper bound 

¶ temperature lower bound 

 

 

CƛƎǳǊŜ ру !ƭŀǊƳ ǎŜǘǳǇ 

 

When the given threshold is exceeded at a given group/zone, the alarm LED will turn into 

red color. User can refer to ISO 10816 and the machine type to setup the vibration velocity 

RMS threshold.  












































































































